Ventilatory responses to hypercapnia and hypoxia in heterozygous c-ret newborn mice.
The c-ret proto-oncogene encodes a tyrosine-kinase receptor involved in survival and differentiation of neural crest cell lineages. Previous studies have shown that homozygous c-ret-/- mice die soon after birth and have impaired ventilatory responses to hypercapnia. Heterozygous c-ret +/- mice develop normally, but their respiratory phenotype has not been described in detail. We used whole-body flow plethysmography to compare baseline breathing and ventilatory and arousal responses to chemical stimuli in unrestrained heterozygous c-ret +/- newborn mice and their wild-type c-ret +/+ littermates at 10-12 h of postnatal age. The hyperpnoeic and arousal responses to hypoxia and hypercapnia were not significantly different in these two groups. However, the number and total duration of apnoeas and periodic breathing episodes were significantly higher in c-ret +/- than in c-ret +/+ pups during hypoxia and post-hypoxic normoxia. These results are further evidence that respiratory control at birth is heavily dependent on genes involved in the neural determination of neural crest cells.